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^di^nisj— ‘ ’ an exci^riiie 1 ^ ° f the present ^tersteilar 

It provided direct experimental proof that™^^ spectroscopy. 

continuously being synXsized iS the Galaxy 1 *** 

with the high-resolution ffamma Oalaxy. This discovery was made 

subsequent^ confirmed by 'ST'S ( 2 , < V* ” aS 

2S. - 3 SSS 

bulk motions of |v| 4 250 km/s whiTh < * thls corres P<>nds to 

rest in the ISM. ' X ’ lch is consi stent with material at 


thete'S ^‘ST" 7 U “ “ 1809 *«. 
synthesis of 2 ^ai. Sites which hawa k be l dterature on the nucleo- 
novae (3) and massive sta^ a^U Sug8e v sted ll '' 1 “ d * ‘ST* IX super- 
tlon I, is well as „„v.e (5) ‘and ^iants"^^ “"T P ° PUla - 
an older disk population We h a „! * lants which are associated with 
distinguish be tveen^theee r“Si 3 ^ “ 

mlnu^T^ivenTnai # SPl " parlod ° f 2 » 

counts from many scans followed hv nlqueS dnv ° lv e the accumulation of 
the HEAO 3 s uLT followed by a source-background fitting. Because 

aSgle“s A U 'the 61 .! f T kaV ™ at ^ 
extended source, and the source intend*- echnl< | ue does not work for an 
fit to the data. Thus we have develoned mUSt ^ de l termlned b y a global 
the amplitude of the source function P a n ® w techni< iue which returns 
of data. The calculated fluxes from h° m ^ Ut a** f °J 6ach t6n rainute stretch 
together to give the final result od Un ° f SUCh scans are averaged 
to the spacecraft orbital nerl nd * S nce ten minutes is short compared 

of the intense! tZXaAahll LZ^TT" " hlch arise be " ause 
mated. While ’this method results J"** aW neai ^ ^ 
systematic and statistical errors it S n f flca ot reduction in both the 

spatial distribution of a source flux Rather^ P ° SSibb ? to measure the 
first be assumed and then convolved ^itf the i distributio " must 
a function of scan angle Initial fv f mstrument transmission as 
prime candidates for the source tf 2 s 6 u P erno J ae were believed to be the 
life of 2b A1 is much longer than the a * S ^ nce the million-year mean 
novae (-100 years), the S dif fuse 1809^1 ^? & 1 1 1 ™ 6 be . twe f n S alact m super- 
the accumulation ^om thousands' 

M formed an extended source In the gnIactiflqllt.Sal “.ne^lt 
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Figure 1. Net diffuse galactic gamma-ray emission near 1809 keV 


e«rem. population I ^ 

si t r t “o s ti° sr$ rsu zig 

riorSuttT origin. Pro. ^ initial analyalo O) ^ * ~ 
clear that the emission from the 8 alac centroid of the dis- 

X^nt“ - model and acting 



of the 1809 keV observation as 






Figure 2. Significance 
galactic longitude. 


a function of 
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popuIatL iTpprnovaeT 1 ^ SS‘(S»2) ‘“112 

hava been normalised to a total galactic luminosity of 10« photons/a 


amission Is peaked In the direction nr«,e" gilactu* Mntei'^iddl*’ Sj 6 

sho - s that ' the 

ss—VeS rs.zss.-rs s 

observations h” ^th GalaXy <8) ‘ Analysis of recent CCD 

luminosity as a function o^alacSc T^iL^o tf™] 

IZtlTZ? i "blLevr^^trsuai^i^i m °? -wardTheTaia^^ 

’ we believe the visual luminosity is more representative. 




Assumed 

Distribution 


Extreme 
Population I 


TABLE 1 


Flux U = 0°) 26 A1 Mass 

[ photons/cm -s-rad 1 


(4.3 ± 0.8) x 10 -4 
(7.3 ± 1.5) x 10~ 4 


3.1 


Significance 
[ sigmas 1 


5.2 


Visual 


2.3 


4.8 
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The results of the analysis of the first two months of HEAO 3 data 
are shown in Table 1. Note that while the quoted intensity from the ga- 
lactic center is higher for the visual distribution than for the popula- 
tion I model, the implied mass is lower. This results because the visual 
distribution is much more peaked toward the galactic center (Figure 3). 
The analysis thus far does not distinguish between these two populations. 

3. Discussion. While the HEAO 3 data are consistent with both the super- 
nova and nova distributions, theoretical models of these two types of 
events tend to favor novae (11) as the main source of 26 A1. Supernova 
calculations (3) indicate that the 26 A1/ 27 A1 isotopic production ratio is 
~10“3 whereas a production ratio of nearly 0.1 is required to explain 
the observations. Nova calculations (5), on the other hand, give a 
26 A1/ 27 A1 production ratio near 1 and indicate that they can account for 
about 1 M 0 of 26 A1 in the present ISM. Furthermore, the nova models used 
outdated values for the rates of the 2 ^Mg(p, Y ) 26 A1 reaction, the main 
production mode of 2 ^A1. Recent measurements of the cross sections (12) 
revealed a new resonance which translates into a vastly increased reaction 
rate at temperatures typical of novae. Thus it appears novae are capable 
of producing nearly all the observed 26 A1. The contribution from massive 
stars (4) and red giants (5) as well as supernovae appears small compared 
to the nova production. 

We will continue analyzing the HEAO 3 data in an attempt to measure 
the latitude extent of the emission and to try to differentiate between 
the suggested stellar populations responsible for the 26 A1 production. 
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